Une traduction en français de ce résumé figure à la fin de l''article. Al final del artículo se facilita una traducción al español. ‫اﻟﺘﺮﺟﻤﺔ‬ ‫اﻟﻌﺮﺑﻴﺔ‬ ‫ﻟەذە‬ ‫اﻟﺨﻼﺻﺔ‬ ‫ﻓﻲ‬ ‫ﻧەاﻳﺔ‬ ‫اﻟﻨﺺ‬ ‫اﻟﻜﺎﻣﻞ‬ ‫ﻟەذە‬ ‫.اﻟﻤﻘﺎﻟﺔ‬
Introduction
An inadequate water and sanitation infrastructure and unhygienic practices facilitate the transmission of pathogens that cause diarrhoea, which accounts for 2 million child deaths annually in the world, about half of them in India. [1] [2] [3] In light of the strong interaction between sanitation and health, education, malnutrition and poverty, and of insufficient progress towards improving sanitation, 2008 was declared the International Year of Sanitation. [4] [5] [6] [7] [8] Experts disagree as to whether improved access to sanitation and other health technologies is better achieved through monetary subsidies or shaming techniques (i.e. emotional motivators). Subsidy proponents contend that the poor face severe income constraints and need economic incentives to supply public goods that benefit everyone (e.g. a microbiologically safe environment). 9, 10 Shaming proponents believe that lasting behavioural change requires strong intrinsic motivation and that people are more likely to use and value things they have had to pay for. 11 This paper contributes to the debate by providing evidence on the effectiveness of a social mobilization strategy that combines shaming with subsidies for poor households in rural Orissa, a state that bears a child mortality rate that is higher than the average for India (65 versus 57 per 1000 live births, respectively). 12 The Government of India has a nationwide Total Sanitation Campaign that seeks to change attitudes about latrines in individual households. 13 The campaign is designed as a demand-driven community-led programme and is implemented by state governments. It targets all rural households, includes a range of community partners, provides economic incentives to meet programme objectives, and empowers individuals and communities to define and achieve their own goals. There is currently an emphasis on developing information, education and communication (IEC) activities to improve attitudes and knowledge about how sanitation, safe water and hygiene relate to health. The campaign also acknowledges the role of small subsidies in encouraging the poor to construct individual household latrines.
Despite the campaign, however, sanitation coverage remains low; less than a quarter of India's population and less than 10% of the population of Orissa state have access to safe water and good sanitation. 14, 15 Thus, the government of Orissa has a particular interest in the Total Sanitation Campaign's potential to encourage individual household latrine uptake and reduce open defecation. This paper, which contributes to the "shame" versus "subsidy" debate, examines the effects in Orissa of an intensified version of the IEC campaign that draws on a promising but untested "community-led total sanitation" model initiated in Bangladesh and subsequently implemented in some Indian states. 11, 16 The resulting IEC campaign seeks to generate strong emotional responses at the community level that will culminate in a community-wide resolve to end open defecation. The study followed a cluster-randomized design, with villages randomly assigned to treatment or control groups.
Methods

Intervention
Development of the intensified IEC campaign was informed by in-depth interviews and focus groups made up of state and local government officials, village residents and key informants.
The interviews revealed the importance of social marketing tools that go beyond merely providing "information" on health and that focus on education and communication about the need for a strong, sustained and widely-accepted commitment to improve sanitation. 17 Our discussions showed that it was critical to secure the support of district administrators, public health engineers and nongovernmental organizations (NGOs), as well as to train government civil engineers in social engineering. Interviews with key informants, local government officials and village focus groups suggested that any effective IEC effort must look beyond health to the privacy, dignity and safety benefits to women from using latrines.
By changing knowledge, attitudes and practices (the "software"), rather than simply providing a latrine (the "hardware"), the community-led total sanitation approach empowers local people to analyse the magnitude and risk of the environmental pollution caused by open defecation. 11 For social mobilization in treatment villages three "tools" were used: a "walk of shame" (the main consciousness-raising exercise), defecation mapping and core faecal counts.
The first is a community walk aimed at drawing attention to poor hygiene and triggering a collective emotional response. The second is a participatory exercise that seeks to identify the spatial distribution of defecation behaviours and to demonstrate the external effects of poor hygiene on the entire village. The third, which also serves to explain external consequences, involves determining and discussing the volume of faecal matter accumulated in a village. 
Study design
We applied a cluster randomized design to assess the effect of the intensified IEC campaign on latrine adoption in two selected blocks of Bhadrak district in Orissa. This was felt to be the best experimental design because social mobilization is essentially an attempt to achieve group consensus and move social norms by targeting entire communities, not just individuals.
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Sample size
We calculated that a sample of approximately 25 eligible households from each of 20 treatment and 20 control villages would be required to demonstrate an increase from baseline of 10% to 30% in individual household latrine building with a statistical power of 90%. Additional parameters used to calculate the desired statistical power included a significance level of 95%, an intra-cluster correlation of 0.12 and an attrition rate of 10%.
Sampling frame
We limited our study area to Tihidi and Chandbali blocks in the coastal district of Bhadrak, rural
Orissa, for the following reasons: Many villages were not subject to interventions by the Total Sanitation Campaign; latrine coverage in the area remained low, despite adequate water availability; and the areas were accessible by road. The sample was made more homogeneous by excluding villages with fewer than 70 or more than 500 households. To reduce possible spillover effects, we grouped the villages by panchayat (an assembly of five villages), selected one village per panchayat and removed contiguous villages. Collectively, this produced a sampling frame of 40 eligible villages.
Randomization
Numbers corresponding to the name of each village were written on separate cards and placed in a covered urn. In a town hall meeting, a local official (not involved in the implementation) randomly drew cards from the urn to select 20 intervention villages Finally, a mapping team listed all households having at least one child less than 5 years of age in each of the 40 villages.
For each village, a simple random selection of 28 households from that list was conducted by a survey manager who was not on the mapping or enumeration teams. Thus, neither the implementers nor the survey respondents influenced the selection of villages or households.
Furthermore, the enumerators collecting the data were blinded to the intervention status of the villages.
Survey design and implementation
Preliminary household and community survey instruments were based on existing questionnaires, literature reviews of various water, sanitation and health studies, and inputs from local advisors. [19] [20] [21] The instruments were refined based on focus group discussions, input from key informants and pretests. Survey data were collected in August 2005 and August 2006
(immediately before and after the intervention) by 30 trained local enumerators and supervisors, all of whom had at least completed college or university education and were fluent in Oriya (the local language). Enumerators interviewed the primary caregiver (usually a mother).
Analysis
Data were collected before and after the intervention. This allowed us to use a difference-in- 
Results
Baseline findings
In total, 1086 households were surveyed before and after the intervention; 534 were in the treatment villages and 552 in the control villages. Randomization to treatment and control groups ensured uniformity in almost all characteristics at baseline in the household sample, as shown in Table 1 and Table 2 (note high P-values). The majority of respondents were female, and there was no significant difference in the mean age of respondents (29 versus 29.5 years in treatment and control households, respectively) ( Table 1) .
About 30% of the households reported having a child less than 5 years of age who had experienced diarrhoea in the 2 weeks before the survey. Many households indicated lack of access to private water sources, roads and village dispensaries, and most felt that it was critical to improve village roads and health facilities. Most households reported using public wells and Although very few households reported engaging in community activities such as sweeping streets, cleaning schools and planting trees, most respondents rated their villages as "very dirty" (40%) or "somewhat dirty" (35%) and expressed "complete" dissatisfaction with current sanitation practices (67%). More than 50% of respondents felt the state should pay for improving sanitation. Thus, at baseline households were generally found to be dissatisfied with prevailing poor sanitation and uncleanliness but unaware that they were caused by widespread unhygienic behaviours. Collectively, these findings suggest that social mobilization is needed to improve overall sanitation.
Through simple chance, treatment villages had fewer individual household latrines at baseline than did control villages. However, this does not pose a problem for estimating the effect of the intervention because, by measuring changes, the DID estimator accounts for preexisting differences. Furthermore, selection bias is unlikely because of random assignment into treatment and control villages and because most factors (see variables listed in Table 1 and   Table 2 ) were balanced.
Effect estimates
Data on the number of households that owned individual household latrines and reported using them suggest that the IEC campaign fulfilled its primary purpose of motivating households to switch from open defecation to using latrines. In control villages, there was no change in individual-household latrine ownership, while in treatment villages, the number of households To examine the relative contribution of the "subsidy" and "shame" components of the treatment, we stratified our analysis by household status below or above the poverty line (B and C in Table 3 ). In treatment villages we found a treatment effect of 36% for households below the Thus, by taking the difference between the two DID estimates for below and above the poverty line, we obtained a triple-difference 23 estimate of 13%, which suggests that subsidies caused about a third of the treatment effect, while "shame" only caused about two-thirds.
Additional analyses
These treatment-effect estimates may underestimate the full effect of the intervention. For example, our fieldwork 2 weeks before the second survey revealed that many households had begun to construct latrines but had not yet finished. Thus, to get a sense of the longer-term effects of the campaign, DID models were re-run by adding "future adopters" (i.e. households that had started to build a latrine or were planning to do so) ( Table 4 among women and 13% among children less than 5 years of age in treatment villages, while reported use actually declined in control villages (Table 5 ).
Discussion
In this study, an intensive IEC campaign had a substantial and statistically significant effect on latrine adoption and use. By exploiting the quasi-experimental backdrop to our experiment (created by Indian government social insurance programmes directed to households below the poverty line), we were able to show that the "shame and subsidy" strategy had a larger effect than "shame" alone. medium-term effect. However, a follow-up survey in 5-10 years should be conducted to confirm whether the effects persisted, increased or declined (e.g. latrines are disused).
Is this intervention scalable? We can generalize to some extent because our sampling frame (medium-sized villages in coastal districts with limited exposure to government sanitation programs) is fairly typical of rural India (see other studies in Andhra Pradesh 24 and Maharashtra 25 ). While training of NGOs and public works civil engineers in "social engineering"
involves up-front costs, replication will lower the costs. The rapid diffusion of community-led total sanitation from Bangladesh to Ethiopia, India, Indonesia, Kenya and Pakistan suggests scalability. 26 Additionally, a recent Monte Carlo-based economic evaluation of community-led total sanitation, which uses cost (e.g. material, time, supervision) and benefit (health and time savings) estimates for a range of settings, showed that the benefit-cost ratio significantly and typically exceeds 1 and that the intervention is generally viable.
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After trying to gain insights into the campaign's success by applying economics, sociology and psychology to behavioural health interventions 21,28-31 we conclude that success can be described in terms of four interrelated social marketing concepts -product, placement, promotion and price -as discussed below.
Product
The product was not just health. Before the sanitation programme was implemented, more than 90% of households cited open defecation as a cause of diarrhoea, yet this health awareness alone was not enough to generate widespread latrine use. Instead, attitudes surrounding the importance of privacy and dignity played a key role in influencing household demand for latrines.
Placement
Part of the campaign's effect was an increased supply of materials and technical know-how through local motivators' door-to-door campaigns and rural sanitation marts, which used local materials and masons. This intervention was unlike previous attempts to promote unpopular community latrines in that individual household latrines were placed conveniently next to the house for the family's exclusive use. 
Price
Returning to the "shame" versus "subsidy" debate, all households (below and above the poverty line) in our study villages received the "shame" intervention (i.e. intensive IEC), whereas only those below the poverty line received subsidized individual household latrines. Since the poor are less likely to adopt public health technologies (in this case needing to spend 85% of their monthly income on a full-price latrine), subsidies clearly helped. However, the favourable response seen among households above the poverty line suggests that subsidies are not necessary to spur action and that shame alone can be very effective in this population. The success of this campaign can thus be attributed to its unique combination of shame and subsidies.
Conclusion
On the heels of the International Year of Sanitation, our study delivers timely evidence on how to promote sanitation, a technology that some refer to as the most important medical advance of the past 150 years. 
